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(54) START CONTROL METHOD FOR PLURAL ENGINES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten lime lag from a beginnmg of 
starting a first engine to an end of starting a last engine in the case wherein a 
plurality of engines are started by setting timer. 
SOLUTION: This control method comprises a means for transmitting 
information about starting of an engine E from engines E and an interface 1 
for making communication with each of the engines E and processing 
operaUon. And information about starting is collectively received fi-om each 
of the engines E by the interface 1 , and the information about starting is 
subjected to operational processing so as to sequentially start a plurality of the 
engines E one by one at small time lags. 
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Machine Translation 
NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the two or more engine starting control 

approach which starts two or more engines. 

[0002] 

[Description of the Prior Art] When two or more installation of the engine conventionally 

started by the same AC power supply was carried out, only the power 

equipment which can make coincidence start all engines was prepared, but since much 

power was required in order for this engine to drive and start a starter, the power 

equipment became very big in order to provide such power. Moreover, like the publication, 

JP,1-249962,A etc. was made to start two or more one engine at a time for 

every fixed time interval, and the miniaturization of the ac to dc converter which is a power 

equipment was attained by timer setup to it. 

[0003] 



[Problem(s) to be Solved by the Invention] However, since many initial plant-and- 
equipment investment was needed and a vast tooth space was needed when the large 
power equipment which can carry out coincidence starting of all the engines is prepared, 
the great burden was to be placed on a user. Moreover, although the miniaturization of a 
power equipment can be attained by performing a timer setup as mentioned above and 
carrying out sequential starting of two or more engines, since starting of an engine has 
nonuniformity in warm-up time compared with the case of a motor, it is necessary to set 
starting spacing as time amount with allowances long enough. Thereby, useless time 
amount will occur and starting of the engine after the second set will become slow from 
starting of a certain engine before starting of the 

following engine. And when the number of the engine to start increased, after the first 
engine started starting, the time lag to the completion of starting of the last engine 
was large. 
[0004] 

[Means for Solving the Problem] The technical problem which is going to solve this 
invention is like the above, and this The means for solving a technical problem is 
explained below. That is, when starting two or more engines by the same AC power 
supply, a means to disseminate the information about starting of each engine to this 
engine, and the means which carries out data processing of the information about starting 
are established, and sequential starting of two or more one engine of every is carried out 
in little time lag. 

[0005] Moreover, when starting two or more engines by the same AC power supply, it sets. 
A means to disseminate the information about starting of each engine to this engine, and 
the communication link with each engine and the interface which performs data 
processing are established. With this interface The infonmation about starting from each 
engine is received collectively, data processing of the information about this starting is 
carried out, and sequential starting of two or more one engine of every is carried out in 
little time lag. 



[0006] Moreover, when starting two or more engines by the same AC power supply, it sets. 
A means to disseminate the information about starting of each engine to this engine, The 
communication link with each engine and the interface which performs data processing 
are established. This interface and each engine perform a sequential communication link. 
This interface During starting which is the information about starting of each engine to 
this engine, information, Or when information is in the information which this interface 
collected during starting after collecting starting authorization demand information and 
starting priority infomiation and collecting the infonnation about starting from all engines 
When the starting enabling signal sent to each engine from this interface is cleared, the 
communication link with each engine is resumed, there is no information during starting 
and there is starting authorization demand information When starting priority gives 
starting authorization only to the highest engine, and resumes the communication link 
with each engine and there are both information and starting authorization demand 
information during starting. When the communication link with each engine is resumed 
and each engine receives the starting authorization from an interface Data processing is 
performed so that only the engine which judged the starting authorization which each 
engine received to be starting authorization to a local station may start, and sequential 
starting of 

two or more one engine of every is carried out in little time lag. 

[0007] Moreover, in the two or more engine starting control approach according to claim 3, 
it is having connected with passage wiring connected with wiring of one, and having 
constituted said interface and each engine possible [a sequential communication link ]. 
[0008] Moreover, in the two or more engine starting control approach according to claim 3, 
when the engine in the condition that the communication link with said interface cannot be 
performed fixed time exists, it is having constituted so that an alarm's might be sent. 
[0009] Moreover, a means to disseminate the information about starting of each engine to 
this engine, and the means which carries out data processing of the information about this 
starting are established, when starting two or more engines by the same AC power supply, 



it constitutes so that each engines may perform two-way communication, and sequential 

starting of two or more one engine of every is carried out in little time lag. 

[00101 Moreover, when starting two or more engines by the same AC power supply, it sets. 

A means to connect each engine in one transmission line, and to disseminate information 

to this transmission line with the pulse width set as each engine proper during the starting 

initiation information which is the information about starting of 

each engine to this engine, or starting, An operation means to calculate so that this 

starting initiation information may be disseminated after checking that infonmation has not 

recognized fixed time amount existence during starting to a transmission line, in case 

starting initiation information is disseminated, After checking that the transmission line 

has changed with the starting initiation pulses which sent from a certain engine This 

engine is started, an operation means to continue disseminating information to a 

transmission line during starting is established during engine starting, and sequential 

starting of two or more one engine of every is carried out in little time lag. 

[0011] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained. 
Drawing 1 is made in charge of starting gas engine driven heat pump by the two or more 
engine starting control approach of this invention. The block diagram showing the 
interface, exterior unit, and control system at the time of using an interface, The block 
diagram in which drawing 2 is the same and showing the connection condition of an 
interface and each exterior unit, Drawing in which drawing 3 shows the timing chart of the 
sequential communication link with an interface and each exterior unit. Drawing in which 
drawing 4 shows the setting approach of the 

starting priority of each exterior unit, drawing in which drawing 5 shows the control flow 
chart of an exterior unit. Drawing in which drawing 6 shows the control flow chart of an 
interface, drawing in which drawing 7 shows another example of the connection method of 
an interface and each exterior unit, Drawing 8 is made in charge of starting gas engine 
driven heat pump by the two or more engine starting control approach of this invention. 



The block diagram showing the control system of the exterior unit at the time of using an 
intercommunication system, the block diagram in which drawing 9 is the same and 
showing the connection condition of each exterior 

unit, Drawing showing the starting pulse to which drawing 10 is sent from an exterior unit, 
drawing showing the starting pulse by which drawing 11 was sent to coincidence from two 
or more exterior units, Drawing showing the control flow chart of an exterior unit when 
drawing 12 uses an intercommunication system, drawing in which drawing 13 shows 
another example of the address selection approach, and drawing 14 are drawings showing 
the configuration of gas engine driven heat pump. 

[0012] First, the configuration at the time of using the two or more engine starting control 
approach ^f this invention for the exterior unit of gas engine driven heat pump is 
explained. As shown in drawing 14 , they are exterior unit 2a, 2b, and2c of gas engine 
driven heat pump... Engine E is arranged inside, drawing 1 and drawing 2 
setting - exterior unit 2a, 2b, and2c of gas engine driven heat pump ... prepares two or 
more sets (it sets to this example and they are eight sets by the number configuration 
switch 11 of exterior unit connection) - having **** - each exterior unit 2a, 2b, and2c ... 
is connected with the interface 1 by the communication wire 4, respectively, moreover, 
each exterior unit 2a, 2b, and2c ... respectively - two or more interior unit 3a, 3b, and unit 
or 3c ... is connected, and - an interface 1 - a communication circuit 15 - exterior unit 2a, 
2b, and2c ... a communication circuit 16 - preparing - these communication circuits IS 
and communication circuits 16-16 - 

connecting ... by the communication wire 4 ~ this interface 1, and each exterior unit 2a, 2b 
and2c - it constitutes so that ... can communicate to each other. 

[0013] The interface 1 was equipped with arithmetic and program control (it is henceforth 
indicated as CPU) 13, and the number configuration switch 1 1 of exterior unit 
connection, and exterior unit 2a is equipped with CPU14 and the address selection switch 
12. And the engine control-section material 17 attached to Engine E is controlled by the 
result of an operation by CPU14 of exterior unit 2a. moreover, other exterior unit 2b and2c 



... the same - CPU 14-14 ... and the address selection switch 12-12 and the engine 
control-section material 17-17 - it has ... 

[0014] exterior unit 2a, 2b, and2c connected to this interface 1 by the number configuration 
switch 11 of exterior unit connection of an interface 1 - the number of ...setting up - each 

exterior unit 2a and 2b, and2c - the address selection switch 12-12 of each exterior 

unit 2a and 2b, and2c - the address of ... is set as the numeric value which each does not 
overiap. In this case, the set point and each address selection switch 12-12 of the number 
configuration switch 11 of exterior unit connection 

... It is made for the set point to correspond, namely, - if the number configuration switch 
11 of exterior unit connection is set as eight sets - the address selection switch 12-12 ... is 
set as the numeric value from No. 1 to No. 8, respectively. 

[0015] the number configuration switch 11 of exterior unit connection, and the address 

selection switch 12-12 - setting up ... as mentioned above - each exterior unit 2a 

and 2b, and2c ... each address - it can recognize - an interface 1, and each exterior unit 

2a, 2b and2c ... can give each other a sequential communication link. That is, as 

shown in drawing 3 , it is first transmitted to exterior unit 2a from an interface 1, and return 

is made from exterior unit 2a to an interface 1. Then, it is transmitted to exterior 

unit 2b from an interface 1, return is made from exterior unit 2b to an interface 1, and a 

communication link is henceforth performed similariy to the 8th set even of exterior 

units. 

[0016] Thus, an interface 1, and exterior unit 2a, 2b and2c ... Since a communication link is 
performed one by one for one set of every exterior unit, they are this interface 1 , 
and each exterior unit 2a and 2b, and2c... Hazama's connection can be made with the so- 
called passage wiring connected by one communication wire 4, as shown in drawing 2 . 
Moreover, there should just be one set of communication circuits 15 prepared in an 
interface 1. Thereby, said communication wire 4 can be simplified and the useless 
communication circuit 15 can be excluded. 



[0017] the two or more engine starting control approach of this invention - setting - 
exterior unit 2a, 2b, and2c - the case where sequential starting of ... is carried out - 
each exterior unit 2a and 2b, and2c -- although it constitutes so that starting priority may 
be given to ... and it may be made to start from an exterior unit with this high starting 
priority - drawing 4 -- each exterior unit 2a and 2b, and2c » the setting approach of the 
starting priority of ... is shown, each exterior unit 2a and 2b, and2c -exterior unit 2a, 2b, 
and2c with an air-conditioning load large [the starting priority of ... ] - it constitutes so 
that It is and it may become high, each exterior unit 2a and 

2b, and2c - the air-conditioning load of ... this exterior unit 2a and 2b, and2c - interior unit 

interior unit 3a, 3b, andSc linked to ... two or more interior unit 3aand3a which 

was determined by the demand load from for example, connected the air-conditioning 

load of exterior unit 2a to this exterior unit 2a - it becomes total of the demand 

load from ... 

[0018] thus, starting priority - determining - two or more exterior unit 2a, 2b, and2c - 
exterior unit 2a, 2b, and2c with this starting priority highest when there is a starting 
authorization demand from ... starting authorization is given only to ... Here, the case 
where operation is demanded of the starting authorization demand from the interior unit 
by which a certain exterior unit under halt was connected to this exterior unit is said. 
[0019] The control flow chart of the exterior unit of the gas engine driven heat pump 
constituted as mentioned above is explained, drawing 5 - setting - first - each exterior 
unit 2a and 2b, and2c - if the power source of ... is turned on - this exterior unit 2a and 2b, 
and2c ... each address selection switch 12-12 - the address inputted by ... is read and 
recognized, next, each exterior unit 2a and 2b, and2c - interior unit 3a, 3b, andSc by which 
... was connected to each ... communicating - this interior unit 3a, 3b, and3c - the data 
from ... are collected and it judges whether the service condition is satisfied. 
[0020] then, each exterior unit 2a and 2b, and2c - if ... receives data from said interface 1, 
the received data will judge whether it is data to a local station. If it judges 



whether it is [ system ] under operation if these data are data to a local station and is 
under operation, that will be transmitted to an interface 1. Then, if under a system 
startup judges whether it is no and is starting, that will be transmitted to an interface 1. 
Next, it judges whether the service condition is satisfied, and if not materialized, 
data without a starting authorization demand are transmitted to an interface 1. 
[0021] And if the starting authorization data to a local station are received from an 
interface 1 when it is not, either, and a system is not starting during operation, either 
and the service condition is satisfied, starting of a system will be started and the data in 
which it is shown that it is under starting to an interface 1 will be transmitted. In 
this case, when the starting authorization data from an interface 1 are unreceivable, the 
air-conditioning load data of a local station is transmitted to an interface 1 , and a starting 
authorization demand is again performed to this interface 1. Moreover, when the service 
condition is not satisfied and a system is not starting [ be / it ] during operation, either, it 
will be in a standby condition. 

[0022] Next, the control flow chart of an interface 1 is explained. Exterior unit 2a, 2b, and2c 
to the interface 1 first inputted in drawing 6 by the number configuration switch 11 of 
connection ... The number of connection is read and recognized, this number of 
connection - an interface 1 - exterior unit 2a, 2b, and2c — it becomes a period at the time 
of performing a ... and sequential communication link, then, exterior unit 2a, 2b, and2c 
with an interface 1 small [ an address number ] - the sequence from ... a communication 
link -- carrying out - each exterior unit 2a and 2b, and2c — the data of whether it is under [ 
starting ] ****** and whether a starting authorization demand has ... are collected, an 
interface 1 - all exterior unit 2a, 2b, and2c - if ... and a communication link are performed, 
data processing of the collected data will be carried out 

by CPU13 of this interface 1. Consequently, if the exterior unit under starting exists, 
starting authorization data are cleared, the exterior unit under starting does not exist, 
and if the exterior unit which is performing the starting authorization demand exists, an 
air-conditioning load will give starting authorization to one set only of the largest 



exterior unit. 

[0023] in this case, exterior unit 2a, 2b, and2c which cannot perfomi the communication 
link with an Interface 1 fixed time - if .„ exists, an aiamn will be emitted and that will be 
told, and - if processing of the collection data based on CPU13 of the above-mentioned 
interface 1 is completed -- an interface 1 - exterior unit 2a, 2b, and2c with an again small 
address number - it communicates in an order from ... 

[0024] here - this example - setting - an interface 1 , exterior unit 2a and 2b, and 2 - the 
so-called passage wiring connected by c...1 communication wire 4 ~ connecting - 
an interface 1 - exterior unit 2a, 2b, and2c per set - although it constitutes so that a ... and 
sequential communication link may be performed - an interface 1, and exterior 
unit 2a, 2b and2c - a broadcast method is also employable as a communication mode with 
... when it constitutes to this broadcast method, as shown in drawing 7 , one set of an 
Interface 1 and an exterior unit connects by communication-wire 4' for the number of 
connection - having - this interface 1, and each exterior unit 2a and 2b, and 2c ... will be 
wired by the radial. Moreover, the I/O section of the communication circuit 15 prepared in 
an interface 1 in this case is needed by the number of connection at least. 
[0025] Next, another example at the time of using the two or more engine starting control 
approach for the exterior unit of gas engine driven heat pump Is explained. In drawing 7 
and drawing 8 , the example concerning an intercommunication system to which each 
exterior units communicate each other and they carry out starting control is shown, two or 
more exterior unit [system / gas-engine-driven-heat-pump ] 21a, 21b, and21c ... (it sets to 
this example and they are five sets) prepares - having - *•** - this exterior unit 21a, 21b, 
and21c - it has the transmitting driver 25 for transmitting the address selection switch 22 
and data which set the address of a local station as... to other exterior units, the receiving 
driver 26 which receives the data from other exterior units, and CPU23 which performs 
data processing of data, moreover, each 

exterior unit 21a, 21b, and21c - bus connection of ... is carried out to each other by the 
communication wire 24 - having - two or more exterior unit 21a, 21b, and21c - 



two or more exterior unit 21a, 21b, and21c from ... it constitutes so that data can be 
transmitted to ... 

[0026] and each exterior unit 21a, 21b, and21c - it communicates to each other through 
the transmitting driver 25 which prepared ... in the local station, and the receiving 
driver 26. furthermore, each exterior unit 21a, 21b, and21c - the address selection switch 
22-22 of ... by ... each exterior unit 21a, 21b, and21c - the numeric value which 
each does not overlap in the address of ... setting up - two or more exterior unit 21a, 21b, 
and21c, when there is a starting authorization demand from ... exterior unit 21a, 
21b, and21c with the largest set point of this address -- it constitutes so that starting 
authorization may be given to ... 

[0027] moreover, each exterior unit 21a, 21b, and21c - like the starting pulse 32 of exterior 
unit 21a which he is trying to send the starting pulse of the pulse width according to the 
address which boiled ... during starting, respectively and was set up, for example, is 
shown in drawing 10 , and the starting pulse 34 of exterior unit 21b, the starting pulse of 
respectively different pulse width is sent. In drawing 10 , when exterior unit 21a starts, 
first, it checks whether it is the condition which the starting pulse has generated, and if it 
is in the condition 31 which the starting pulse has not generated, the starting pulse 32 will 
be sent to the transmission line which consisted 

of signal lines 24. Moreover, when exterior unit 21b starts, in the transmission line, it waits 

until this starting pulse 32 is lost, and when the starting pulse 32 of other exterior unit 21a 

has occurred, after checking the condition 33 that a fixed time amount starting pulse has 

not occurred, it constitutes so that the starting pulse 34 may be outputted. 

[0028] Next, starting control when a starting pulse is sent from two or more exterior unit 

21aand21b is explained. Although the starting pulse 32 of exterior unit 21a with 

the small address tends to change transmission-line level from two or more exterior unit 

21 aand21 b to b in the condition a that the starting pulse 32-34 was sent, at the 

time of 1 pulse dispatch as shown in drawing 11 , transmission-line level does not change 

with the starting pulses 34 of large exterior unit 21b of the address. 



[0029] And in the condition c after 1 pulse dispatch, exterior unit 21a detects that 

transmission-line level is not changing, and it will be in the state waiting for starting 

until recognize that there is exterior unit 21b with a high starting priority, i.e., large exterior 

unit 21b of the address, it stops dispatch of the starting pulse 32, starting of 

exterior unit 21b with a high starting priority is completed and dispatch of this starting 

pulse 34 disappears from a local station. On the other hand, from exterior unit 21a, 

by the starting pulse 34 of a local station, exterior unit 21b with a high starting priority 

recognizes the condition d that transmission-line level changed, and starts starting 

of a system. Then, sending the starting pulse 34 is continued until this starting is 

completed. 

[0030] The flow chart of two or more engine starting control by the intercommunication 

system constituted as mentioned above is explained, drawing 12 - setting — first 

- each exterior unit 21a, 21 b, and21 c - if the power source of ... is turned on - this exterior 

unit 21a, 21b, and21c ... each address selection switch 22-22 - the address 

inputted by ... is read and recognized, then, each exterior unit 21a, 21b, and21c - it 

communicates with the interior unit by which ... was connected to the local station, 

respectively, and checks and memorizes whether the service condition is satisfied. 

[0031] And when a system is operating, and there is nothing, and there is also in starting, 

and the service condition is satisfied and a fixed time amount starting pulse has 

not occurred in a transmission line, they are each exterior unit 21a, 21 b, and21c... With the 

pulse width according to the address, one pulse of starting pulses is sent and 

it sounds about starting initiation to other exterior units. And sending a starting pulse, if it 

checks that transmission-line level has changed with the starting pulses of a 

local station is continued until it starts starting of a system and starting is completed. 

[0032] In addition, each exterior unit 21a, 21b, and21c ... As the address selection 

approach, also as shown in drawing 13 , it can constitute, namely, - as the address - 

each exterior unit 21a, 21b, and21c - the number which is peculiar to each airframes, such 

as an engine number of and a serial number, and does not have duplication 



to each other using it - this number - each exterior unit 21a, 21b, and21c --the memory 

apparatus 27-27 prepared in is made to memorize beforehand (at for 

example, the time of manufacture of an exterior unit) Thus, by performing address 
selection, it becomes unnecessary to perform address selection specially at the time of 
the beginning of using, and a setting mistake can be prevented. In addition, the address 
selection approach in this example is applicable also in the two or more engine 
starting control approach at the time of using the above-mentioned interface. 
[0033] 

[Effect of the Invention] Since this invention was constituted like the above, the following 

effectiveness is done so. Namely, establish like, and a means to disseminate 

the information about starting of each engine to this engine and the means which carries 

out data processing of the information about starting according to claim 1, and 

since one set carried out sequential starting at a time in little time lag, two or more engines 

When two or more engines were started in the same AC power supply, lessening the time 

lag from a starting command to the completion of starting, one set could carry out 

sequential starting at a time, the large power equipment was able to become unnecessary, 

and the cost-tooth-space-burden was able to be mitigated. Moreover, the time lag from 

starting initiation of the first exterior unit to the completion of starting of the last exterior 

unit was able to be shortened. 

[0034] Like, a means to disseminate the information about starting of each engine to this 
engine, and the communication link with each engine and the interface which performs 
data processing according to claim 2 are established. Furthermore, with this interface 
Since the Information about starting from each engine was recelvedcollectively and data 
processing of the information about this starting was carried out When two or more 
engines were started in the same AC power supply, lessening the time lag from a starting 
command to the completion of starting, one set could carry out sequential starting at a 
time, the large power equipment was able to become 



unnecessary, and the cost-tooth-space-burden was able to be mitigated. Moreover, the 
time lag from starting initiation of the first exterior unit to the completion of starting of the 
last exterior unit was able to be shortened. 

[0035] Furthennore, a means according to claim 3 to disseminate like and the information 
about starting of each engine to this engine, The communication link with each 
engine and the interface which performs data processing are established. This interface 
and each engine perform a sequential communication link. This interface During 
starting which is the information about starting of each engine to this engine, information, 
Or when information is in the information which this interface collected during 
starting after collecting starting authorization demand information and starting priority 
information and collecting the information about starting from all engines When 
the starting enabling signal sent to each engine from this interface is cleared, the 
communication link with each engine is resumed, there is no information during starting 
and there Is starting authorization demand infonmation When starting priority gives 
starting authorization only to the highest engine, and resumes the communication link 
with each engine and there are both information and starting authorization demand 
information during starting When the communication link with each engine is resumed 
and each engine receives the starting authorization from an interface Perform data 
processing so that only the engine which judged the starting authorization which each 
engine received to be starting authorization to a local station may start, and since one set 
carried out sequential starting at a time in little time lag, two or more 
engines Only by adding easy equipment to an exterior unit, when starting two or more 
engines in the same AC power supply Lessening the time lag from a starting command to 
the completion of starting, one set could carry out sequential starting at a time from the 
high thing of starting priority, the large power equipment was able to become 
unnecessary, and the cost-tooth-space-burden was able to be mitigated. Furthermore, the 
time lag from starting initiation of the first exterior unit to the completion of starting of the 
last exterior unit was able to be shortened. 



[0036] Furthemiore, since it connected with passage wiring according to claim 4 which 
connects like, and said interface and each engine with wiring of one and 
constituted possible [a sequential communication link], simplification of wiring of 
Hazama of an interface and each engine was able to be attained. 

[0037] Furthermore, since it constituted so that an alarm might be sent when the engine in 
the condition that the communication link with said interface cannot be performed fixed 
time existed, when [ according to claim 5 ] it broke down among two or more exterior units 
or like and the exterior unit with which the power source was turned off were generated, 
way notice ****** was able to become immediately possible at the operator and manager of 
a system, and the dissolution of fault was able to be aimed at at an early stage. 
[0038] Furthermore, a means according to claim 6 to disseminate like and the information 
about starting of each engine to this engine. Establish the means which carries out data 
processing of the information about this starting, constitute so that each engines may 
perform two-way communication, and since one set carried out sequential starting at a 
time in little time lag, two or more engines When two or more engines were started in the 
same AC power supply, lessening the time lag from a starting command to the completion 
of starting, one set could carry out sequential starting at a time, the large power 
equipment was able to become unnecessary, and the cost-tooth-space-burden was able to 
be mitigated. Moreover, the time lag from starting initiation of the first exterior unit to the 
completion of starting of the last exterior unit was able to be shortened. And the interface 
was able to be made unnecessary. 

[0039] Furthermore, each engine is connected like claim 7 publication in one transmission 
line. The starting initiation information which is the information about starting of each 
engine to this engine, or a means to disseminate information to this transmission line 
during starting with the pulse width set as each engine proper, An operation means to 
calculate so that this starting initiation information may be disseminated after checking 
that information has not recognized fixed time amount existence during starting to a 
transmission line, in case starting initiation information is disseminated, After checking 



that the transmission line has changed with the starting initiation pulses which sent from a 
certain engine Start this engine, establish an operation means to continue disseminating 
information to a transmission line during starting, during engine starting, and since one 
set carried out sequential starting at a time in little time lag, two or more engines Only by 
adding easy equipment to an exterior unit, when starting two or more engines in the same 
AC power supply Lessening the time lag from a starting command to the completion of 
starting, one set could carry out sequential starting at a time from the high thing of 
starting priority, the large power equipment was able to become unnecessary, and the 
cost-tooth-space-burden was able to be mitigated. Furthermore, the time lag from starting 
initiation of the first exterior unit to the completion of starting of the last exterior unit was 
able to be shortened. Moreover, since the interface also became unnecessary and 
moreover connected each engine in this case in one transmission line, simplification of 
wiring was able to be attained. 



[Translation done.] 
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mu^igfiiiF^sr. nmzn-rhmm^x'hhkmm 
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ft. 
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^W4. 9m^^mt?>xoizmmttizki:mift 
^mLx.y=jymmmmi. 
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'jyffymnzmt^mm^wrh^t. wmnzm 
■t^mm^mmm-rt^stbwrx. ^^cr>jiyi; 
ym±i)msMmi:n^j: 0X0 izm^L. 'msn:x.yi; 
yt. 'yts:\^9AK^ir\.zx-^-i^mmm-h:Lh 
^w^ht^w^^yvymmmm. 

tlf^7] |5|-co3c5S«jSfcJ;oTffiSc<7)xyi/y 
^m^h^^zii\^x. #^oxyi;y^-:*a7)S^ 
#'*<?5xy>'>*>^,. S[xy$/yfl:^fc 

xy i^'ya^rti^s ^o'^yi-xflsicr 

at. *)&xyi^'y;i)>^>?&fiLfc^iajfe^NVI-X{cJ;0 

IftSii:. xyi^'y4&B(t'{3Jiea!Stei64'l»#^5Hi 
U^ttS J: d tc-rs^»*ai: ^^(tT . SSccOxy i^' 
y^. ^!'-^rv^^'>f A^^'fct-^i^oJBiJQeUrrSit 
£!^k-rsaStxyi;y®ftM1llijtrffi, 

[000 1 ] 

\mmm-^hm&>m\ *?fflBi±. sa^xyi^ys- 

[0002] 

h:t.yi;yimMm^ixX\^Z>^\,zii\\X\i.. ^X 
Oxyi^'y^lBj^CjBi&^lirS^ i:*s-C§ S/2»t<?)«:'j 
^fifc&mit'^tiTc^fc**. mx.y-jy\iM)V^-9^m 
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^t\.h(n%-y]^^otdti\,z%-m.m±i'f^^^z±%ts:%,(r> 

t^-^Tt-^/c. ^-t, #m^l-24 9 96 2^^ffi^ 

k'K:aii<^iP<. ^'-f-e-^fciO, 1S3t<oxyvy 
[0003] 

[l6Bfl*«L±dt^SilUi] L*-L. ^Tcoxyi; 

y^wmwQ^hX'its^^-hmm^myshh. 

T. is8:<7)xyi^'y^jir<feeiisiJ:s^i:T% wmm 
mr>i^b)kr^hb. ms^\zj^yii^hhfz^. 

^{±^5r^o3t, ^-'jt\,z^\^^\,zW&-th-miif 
hh. z.mzX'O^ J>&xy>''y<Ojeili*»^><X<?)xyi'' 

y(nmit.x<rm,z^m^i^immt\.x. -^am 

Oxy>''y(7)fii!i*^^<^o-CLi 3. -fLT. glS$ 
■lirSxyj;yiO^|fc{)>'#<^i,k. e^ooxyv-'y^ig 
i&^BBS&LT*»^>ftf*i7)xy>?ytfOj^a^Tii'C<^^'-f 
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[00041 

-&iijs<±ia±<7)ip<T'*>o. mzmmimm-&t:ib 

[0 0 0 5] Sfc, l^-<03!cS£mti-,TlSlgtc7)xy 

'Jy^^th^\iz^\yc. ^^tffxcyjyii-h. Wi 

3^y'jy(^^mif>zm-i>'mi:^m-h^mt. #xy 

^ ^ 2^^y\zx-^-t^m^msth t, <nxhh , 
[00 0 61 i-t. m-(rmSLWmizX'iXW^'n3Ly 
'Jy^m^h^^\zii\^x . ^n(r>Jiyi^yis>h. m 
:r.yi;ya:>mi\zmthmkkmsth^Wt. ^xy 

-jyh<mm. m^^wmii'^tsio^y^-yx.Ax 
fcSrmttT. W.Ay9—V3.A7.h^tt<n:t.yify\:.if 

y*-^>^xyi;yioeaitrat-sffl«-c&&ifflftft'« 

^^t. my'9~y:i,A7dfm^\,tMWizmA^'mk 
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fcJ^Wi. mii:9mt^td{zmiiLtiZi:X'h 

[0 0 091 ifc. n-c/)^mMizx-yxmL<r)3iy 
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:iiyi^y<7)mnzmt&mk^%mti^m. soeM 
yi^'ys:. 'jf^^-^^^ j^'^yizx-^-rr>md^irri> 

[00101 tf^, IBl-ciDjcgSmti-oTmoxy^ 
i^V^jeW-rSJ^CiJl^T. «->!7<7)x>'i/>2r-*<7) 

10 wnzm-r^mmxhhimmmm. 

MM.^'&t. htx-yi^'y-b^/^^mtf^mimk^vi^x 

izX*)m&mim(tLtiZki:VmLi::.mz. mJLyi/ 

y^tmi^^. xyi/yi6»'t'i=«e3*si»cjei64»i»^ 
ifmtmtfi>xdiz^mn^&b^:m»x. mL<^ 
:iiy-jyi:. ^^\.^^-(j^y^^^x-^-r^m^3mr 

20 hi^coXh^. 
[00 111 

[iiBB<oiiift<^jg®] mz^ ^mncomimmmimM 
■rt.mi ii^^<^mL:i^yi^yimm»mzx o 

:ffxx.y=jy\z-h:ii^yrim}^-\t?,iz'^fz-:>x. ■< 

x^Xt«-^Stc/)gfM^t«^*-ryn-y^'S. 03 
tt>f y^-7x>f.Xfc#S3«fc«)r<J3iffiO:5'-f Sy 

SrS^-ra. @6«±^y^-7x-fx<0Sil»7n-f-\'- 
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^*^BIIIIffiM*^-rH. H8li*%BHcoi@Sxy$^' 

hmi^vux^m-m. mi n±mLcom\-m^^mm 
izmE^tifzmiJv\^:^i:ijF:tm. mi2ii.msmmjj 
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1 4<±xr:^x>'>''yh-b,-KyTiO«)£$r*taT'J> 

[ 0 0 1 2 1 ^-r, *l6BB«0SSxy i/yeWS'JffliJrffi 
^:^'xx.yi;y}z-h:iiyrc^)m9mi>zm\'^tzm^(Om 

mizr>\,^xmMti>. 0i4tc*-rJ:9t. //xx-yi/ 

y\z—h^yTC0m}^Wi2a ■ 2 b • 2 c • ■ ■ 
xyi/yE*«g$ffr(,^&. @2(;:t>v^ 
;<fxxyi;y t- b^yrc?)SM-«2 a -25-2 

50 c • • • i^m.^ (^^mmi,zts\^xti. mmm^ 
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[ 0 0 2 11 -e LT . S^XxA*J3P£4>-C't ^tft't 

7 X ^ X 1 *»^> a^tittt.&ieiijffiir-r-^' ^^mth 
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[00221 4y9~y x.^ y^immyu-^ 

iOSi1-«S2 a • 2 b • 2 c • • • ^0«^^StSrS^^^|^ii^ 10 

i'Hi2a ■ 2b • 2c - • - tIi|i»3i«S-1t^r5|g<OS 

<7)/h$^ai'Ha2a ■ 2b - 2c ■ - ■ *»^>Jll#{Ciifi 
^tfVK #^h«t2 a • 2 b • 2 c • • - Ai^tt"*^ 

y:J'-7x^Xl*t^T«0Si'|-^2a • 2b • 2c • ■ 
• fc®fiSrff3i:. lRALfcr-:J'*it>fy^-:7x-f 

[0 0 2 31 .rcoi^fc. >f y^'-^x^xitwam 

— Si^^^;c5rv^^H82 a ■ 2 b - 2 c • • • 
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a. THl'X#^iO/h$^^182a • 2b • 2c ■ ■ 

[0 0 241 i^-e. 4*SfePi{=fe>.^r{±. ^y^~y 

x>rxi t^ha2a - 2b • 2c ■ ■ ■ till^om 
x>fXl3!p'l^-r-5i0^1.flg2a • 2b • 2c ■ ■ ■ t 
>f;^l fc^l«2a - 2b • 2c • • • t^mmi^t 
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K2a ■ 2b ■ 2c • • • JfcStttCgeiS^ilSvI 
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i/X-rAfcrJi, «a<0SJ'Hi2 la-21b-21c- 50 
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la-21b-21c - • • (CJi. iS^OT H 
«8*»^><0T-^'$-^fii-SS<lF5^>'N'2 6. at^T^- 

:J'osii[3iaa*fif^3cpu2 3*m'^ix-cv^s, t 

fz. #^«2 la-21b-21c - • li. afiSS 
2 4fcJ;0*JSV^fc^N'Xie4il$*l.. 1^iOSi'HS2 1 a 
• 2 1 b • 2 1 c • • • *»Ji>. mL<Dmim2 1 a ■ 2 

1 b • 2 1 c • • • ^"f-iSfismx^tidizm&L 

[0 0 26] -^^LT. #^Ha2 1a- 21b ■ 21c 

7^^N'2 6&:ft-tT. )3^\^zmmin^^cox'h?>, 

^i^liZ^ ^mm2 la-21b-21c - • • cTJTH 
\^xm&X>( 'y^2 2 • 22 • • iZX*). #SJ1-«2 
la-21b-21c - - ■ fOr HL'X^. tJSC^j&^a 
«L^V^&ffltc|£^L. SSt<0M3'H82 1 a - 2 1 b - 
21c- - - *>^>e»if"I^**»'*>-5)tJ^{C(i. g[T 

]^ux</)WL^mi}^mij±^^^m}'m2 1 a - 2 1 b • 2 
ic • • ■ i.zmm^i^z.^j:^izm^Lx\^i. 

[0027] #^l«2 la-21b-21c- 

»f . 0 1 0 izjii-t^m2 1 awseift^^ypx 3 2^. m. 

9m2 1 h(nHm^V\^X34ff)Xdiz^ ^-fP^rojtys- 

;^x^i<7)ei^^'^v^x&IHt^s„ Hi oi,zi5\,^x. 
«2 1 aij^mrth^izii. 5t-r. m^24-CltJS 

j^>t;l,X*J^*LT»-^S«t®*^*- 

ivmvx. mi^^)uxi)^^Lx\^^j:\,^im3 ixt> 

tlif. e«^^;l^X3 2 ?:^ftt tJt. ^I-«S2 1 b 

i^mrr&t^^z^ &ms&iz^ mtii. mff)mm2 1 

a(nmi^Vl^X3 2ifim.LX^^t:^\i. W^m^^Jl' 
X3 2ipm<^6iTW-oX, -Ste^m^VVXtii^ 
*LT>r^^Vv|jt®3 3 SrJggbJtl^t. j^^'f;PX3 4 

[00281 mm^-<fuxt<im<7)mm2 1 a - 
2 1 hi)^^ms^ittz^cr,m)mmiz-o^'^xmBnt 

^. Bll liZ^^Ja 3 mLCOmSfi-m 1 a - 2 1 b 
ip^^Vl'X32- 34*i^$<X3t*t®a{Ci3V^ 
IfVl-xmmbtZ^ TH^X*vJ^$v^|gi'h482 1 

acOieiM^VPX3 2{ifei*|jfK;l/i&^^b§-ii:J: 3 
tif^ T\^UXcr)iz^>i^mV&2 lb<7)jei!)>'t/l'X3 4 

[ 0 0 2 9 1 LT , 1 ^vux^m^cr^ms^ c iziii^ 
X. mm2 1 aiiGi^u^)\^i/mtLX\>^^\'^:it 

imiLx. mx*)hmsm&itm^^mmi2i 
b. m*>rviyx<r>ii^\,^mn-m2 1 hi^h^ztiu 
mt. mt^^ji'X3 2ffmiiw±Lx. mmm^tm' 
is^^mm 21b iosiSA^^T Lxmm^vux 340 
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«2 1 a J: *)mim^i^\'^mm2 1 bji, nm<r> 

[00301 UUiiOJ: 0 {zm^LtzmMmi^^ziih 

1 2fciJt^T. 5t-f . #^l-(a2 la-21b-21c 

• • ■ (r)Vmon^ixht.Wm9m2 1ai- 2 1b 

• 2 1 c • - • {i. ^^<^THP;^ISSX-f •yf-2 2 • 10 
22 ■ ■ ■ \,zii*)Kn^ixtzr\^VXin^TLAX'^^ 
-tt. ^<7m. ^^<r>m!fm2 la-21b-21c- 

[0031] -f-tT. i^xTj^tm^-mK. mifi* 

«2 1a-21b-21c - ■ - <0TK^X(c:i5t/i^N- 

)VxmzX . mifVVX 5: 1 fOVX^ L . ei!)^4&^ 20 

ffyim^mikvx. imij^T-r^^T. im^vvxi: 

[00321^. ^m^2 la-21b-21c - ■ 

■ coTvi^xm^:nmt lx. mistz^xoiztm 
AX'^h. mh. rvuxt Lx. ^m9m2 1 a - 2 

1 b - 2 1 c - • • cox.yi^y9^^mmS^^i:(7). 

i!:«0#^2:, #^Hl2 la-21b-21c - tC 30 
gtti^C^^ UgM2 7 • 27 • ■ ■ (3. 

[0033] 

im^Miomk] ^wmmhffim<m^Lfccox. ix^o 
fs^nfrrs^Sfc. mnzm^?>mmim%9mtt 

#ak^iJ»tT. ffi»cox>i;ySr, ^^t^^'^A^^^ 

fkcr>:iiy=j>?:^thm^iz^ mm^^(>m)^T 

tT<7)i'^M,^^t:mm-i>:iki)<X'^ii. 50 
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[0 0 34] ^hiz. m^2am<nm<. ^^cox-y 
-jyt^t,. u.:iiy'jy<n^fizmttmk^^m-^^ 
at, ^j^y'jybcr>m.m. mj^Tm^m^^^jio^y 

mmi^zmtmmi:m%mLLi-z<r>x. n-<n^ 
^mw,zxmL<n3:-y'jy^mi-thm^i.z^ msm^ 

*-t,m^'rtX'ff)9AJ>.^i^^'y^j:<L^j:ij^t,^ 1^ 

x.^xvm. x^~xm^j:%.mmcth ^ t 

[0035]$ f.fc. ^*JS3taacoSn< . ^^coj^y 
'jyi)-(>. myiy=jycrtmAzmt^mei^%mth^ 

xyi/yfc^inajXjifi^trv^ K>fy^'-7x^x*^ 
#^«oxvj/y*>^,gixyi;yc7)©H[tl3^Sffi«T'& 

fitS^SrJRmL, ^Tcoxyi;>'*»^>g|j)Crat-stB^ 

<n:Lyi;y\izw^i>^^fs^m^^ ^"j r LT . 

#xyi^>i:<7)fflriJf|;^L. #'!?(7)xy>'V 
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